Abstract. We give a progress report on the work on CD -24°7599, a δ Scuti star observed twice with the Whole Earth Telescope. This object shows a rich spectrum of p-mode oscillations. It also exhibits amplitude variations on a timescale an order of magnitude shorter than for other δ Scuti stars. We describe the current state of pulsational model calculations and outline some perspectives for further work.
Introduction
The light variations of the δ Scuti star CD -24°7599 were discovered by Chris Clemens in an ideal moment: near the beginning of the WET run XC0V7. Therefore, the star could be observed as a second target, and a data set of excellent quality was acquired. These data allowed the extraction of 7 pulsation frequencies and one harmonic. Linear combination frequencies were also detected and were suggested not to be due to normal modes excited by a resonance mechanism. A more thorough discussion of these data can be found in Handler et al. (1995a) .
However, after prewhitening with these (7+1) frequencies, the power spectrum of the residuals did not consist of white noise. Further pulsation modes with amplitudes around 1 mma were clearly present, but they did not have a sufficient signal-to-noise ratio to be reliably extracted from the XC0V7 data. These additional pulsation modes occurred in the same frequency range as occupied by the oscillations already detected, i.e. a large number of the modes which can be excited are actually seen, in contrast to all other well-studied 8 Scuti stars. Therefore, it was clear that this star is worthwhile to be reobserved.
Why should we observe this star with the Whole Earth
Telescope?
The pulsation periods of CD -24° 7599 lie in the range of 38-53 minutes. With differential photometry, such periods can be well sampled (e.g. Handler 1995) , especially when observing comparison stars less frequently than the program star. (However, the latter also implies a loss of accuracy of the measurements, and it increases the danger of not recognizing variable comparison stars, see Breger 1993a.) On the other hand, the detected linear combination frequencies correspond to periods down to only 19 minutes. Moreover, at V=11.49, CD -24°7599 must be integrated for a relatively long time -even through broad-band filters -in order to collect enough photons to ensure a precise measurement. It has also been shown from a comparison of the noise figures in the frequency spectra (Breger & Handler 1993 ) that the quality of high-speed photometric observations is similar to, or even better than, the quality of differential photometry down to frequencies of about 350 //Hz, at least for bright objects. Therefore, for CD -24°7599 high-speed photometry is clearly to be preferred against differential measurements.
The timescale of the pulsation periods of CD -24°7599 is similar to the timescales, on which sky transparency variations frequently occur (for examples see Martinez 1993 or Breger & Handler 1993 . Consequently, it is desirable to observe a constant comparison star simultaneously with this target, i.e. we require (at least) a second channel to ensure measurements of the highest possible quality.
Finally, the pulsation and linear combination frequencies extracted by Handler et al. (1995a) often show spacings very close to 1 or 2 cycles per sidereal day. Hence, an extremely clean spectral window is necessary to resolve these frequencies and to avoid artifacts in data analysis by interaction of intrinsic frequencies and/or their aliases.
Examining the above three paragraphs, we realize that we are confronted with a crude, but basic description of the Whole Earth Telescope. It is emphasized, that WET is not simply a convenient instrument to investigate CD -24°7599, WET is required to extract the maximum amount of physics from the pulsations of this star.
New WET observations
CD -24°7599 was included as a 3rd priority target in XCOVIO, mainly for southern observatories which could not reach the northern primary and secondary targets, GD 358 and PG 1654, at the beginning of the night. Due to good luck with weather, 92 hours of data could be analyzed after the final reductions had been performed. This is more than stated in a preliminary report by Handler et al. (1995b) , mainly because of careful cloud corrections.
In these data, it was first noticed that amplitude variations must have occurred in the 2 years between the two WET runs (see Sect. 5 for more). Secondly, by analyzing both WET data sets together, we were able to detect 6 more pulsation frequencies, bringing the total up to 13. This was, for almost a year, the most ever found for a δ Scuti star (the new record holder is FG Vir, also observed by WET, see Breger, these proceedings). Fig. 1 shows a schematic amplitude spectrum of CD -24°7599.
Linear combination frequencies were again detected in this data set, but they also exhibited different amplitudes compared to XC0V7. Furthermore, no evidence for variability with periods similar to those of rapidly oscillating Ap stars or those of solar oscillations was found for CD -24°7599. This is the second null result for δ Scuti stars; the first was obtained for FG Vir (Breger et al. 1995) .
Model calculations
In order to extract seismological information out of CD -24°7599, specific model calculations are required; these are currently performed by W. Dziembowski, H. Pikall and P. Goode. A paper describing the details of the modelling of CD -24°7599 by these authors is in preparation; we only wish to give an overview of their efforts.
The selection of a model can be started by estimating the star's effective temperature, gravity and absolute magnitude by using wellcalibrated color photometry (such as the Strömgren-Crawford and Geneva systems). Measurements of CD -24°7599 are available in both systems, suggesting that the star has about (1.8-2.1) M© and is on the main sequence. The second step is a stability analysis of pulsational models along the main sequence evolutionary track. Hotter S Scuti stars tend to pulsate in higher overtones; as they evolve along the main sequence, lower and lower frequencies are excited. This allows us to match the observed frequency range with theoretical ones. For CD -24°7599, this analysis leads to a refinement of the star's position in the HR-diagram: it has most likely a mass around 2.0 MQ and it is near the middle of its main sequence evolution.
Having restricted the range where models are to be computed, we can start to attempt a mode identification. As seen in Fig. 1 , there are no obvious structures like triplets or quintuplets in the amplitude spectrum (which is often the case for white dwarfs); we must find another starting point. A good choice is to compare theoretical m = 0 frequency ratios (same £) with those present in the star; this quantity is very insensitive against variations of different model parameters, like temperature, gravity and even small changes in chemical composition (e.g. Perez Hernandez et al. 1995) . Then, one can select pairs (or more) of frequencies, fixing the possible models in a threedimensional parameter space: mass, temperature and rotational ve-locity. Consequently, a grid of models in this space is computed, and the observed frequencies are attempted to be matched.
So far, this approach did not lead to a definite mode identification for CD -24°7599; we are only at the beginning of comparing the models to the observations in detail. However, the encouraging aspect of this difficulty is, that we always failed because we detected too many pulsation modes in the respective frequency range. This minimizes the probability of a spurious good match due to numerical (and not physical) agreements.
Amplitude variations
In this conference, much attention was given to amplitude variability of white dwarf stars, which can happen on very short timescales, even within a WET run. For δ Scuti stars, the situation appeared to be different (Breger 1993b ): amplitude variability is not typical and it occurs on timescales of at least several years.
After the on-line reduction of the XCOVIO data of CD -24°7599 was performed and after it was clear that amplitude variations were present, the author re-examined a small data set acquired between the two WET runs. He concluded that the amplitudes in this data set were different; CD -24°7599 must show amplitude variability on a time scale of a year or less. Therefore, the star was re-observed in November 1994 as well as March 1995. The latter data set represents a mini-campaign from three observatories (data from A. Nitta, W. Zima and G. Handler). Amplitude spectra of all these data are displayed in Fig. 2 .
The most striking feature in Fig. 2 is the drop in amplitude which occurred after the XCOVIO observations: within six months, the dominating mode at 441 μΗζ lost more than half of its amplitude. Four months later, it seemed to have recovered somewhat. Another prominent feature (not shown here) appears after prewhitening with the frequency of the 441 μΗζ mode, which is known without alias ambiguity: in March 1993, the mode at 417 μΗζ dominates the amplitude spectrum {A -16 ± 2 mma), while in May 1994 it has dropped to only 3 mma.
A closer examination of these amplitude variations is in progress and will be reported in an upcoming paper. 
Discussion and future work
Concerning asteroseismology of è Scuti stars, we are close to a major breakthrough; the Whole Earth Telescope contributed significantly to the progress made in the last years. FG Vir and CD -24° 7599 have sufficient seismological potential for unambiguous mode identifications to be obtained. However, some effort still has to be made.
On the theoretical side, the influence of little changes of initial chemical abundances, convective core overshooting, and opacities as well as the effects of (differential) rotation on the calculated frequency spectra must be systematically explored (Guzik L· Bradley 1995 , Perez Hernandez et al. 1995 .
Several observational projects of CD -24°7599 still have to, or should, be undertaken:
(a) The knowledge of the star's rotational velocity is crucial to our understanding of its frequency spectrum; ν sin i must be measured. (In the last three seasons, telescope allocation committees or weather were not very helpful in this respect.) (b) The photometric amplitudes of the pulsation modes are high enough for phase shifts in different filters to be reliably measured, thus yielding a constraint on the i values of the observed modes. Moreover, we have evidence that even more than the 13 frequencies reported here are excited; the presence of at least three further modes with amplitudes of about 0.6 mma is strongly suspected, but extensive observations might reveal more than 25 mode frequencies. (c) A very interesting program would be a study of the amplitude variations of CD -24°7599. Are they periodic? Do the different modes exchange pulsational energy? Can we constrain growth rates? Do the pulse shapes vary (Blazhko effect)?
The frequency of the mode at 441 μΗζ, which is dominant in most of the data sets reported in Sect. 5, can be resolved together with its alias structure from the other frequencies by single-site observations in a time span of about 14 days. Therefore, single-site observations of the star with a dedicated instrument for 1.5 hours in every clear night, 20 nights per month (avoiding full Moon), 7 months per year, would result in an appropriate data set to monitor the amplitude changes of this mode. Similar projects are undertaken at some observatories (e.g. Kurtz et al. 1994) . Our hope lies, however, in the funding of an Austrian Automated Photoelectric Telescope which should be located in Australia; the decision will be made in early October.
